The orientation of transhydrogenase in the inner mitochondrial membrane of rat liver.
The orientation of the transmembranous enzyme, pyridine dinucleotide transhydrogenase, in the inner mitochondrial membrane of rat liver has been determined by evaluating effects of proteases on the integrity of the enzyme in mitoplasts and submitochondrial particles. Following treatment of these membranes with the nonspecific protease, proteinase K, antigenic proteolytic products were detected by immunoblot analysis using polyclonal antibody prepared against purified bovine heart enzyme. Proteinase K treatment of mitoplasts converted the 110,000 transhydrogenase monomer into a single immunoreactive species having Mr 75,000. This proteolytic product is stable to further incubation with the protease. Treatment of submitochondrial particles with proteinase K resulted in the disappearance of the 110,000 monomer and the transient formation of an intermediate product with Mr 52,000. Information from these proteolysis studies was used to construct a model of the orientation of transhydrogenase in the inner mitochondrial membrane. This model indicates that transhydrogenase (Mr 110,000) contains a core of proteolytically inaccessible proteins within the membrane (Mr 23,000) bounded by extramembranous domains on the matrix (Mr 52,000) and cytoplasmic (Mr 35,000) face of the inner mitochondrial membrane.